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(54) POLARIZING PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To develop a polarizing plate of which the polarizing layer is hardly 
cracked even under high temperature and which is practicable even at 1 20° C and excellent in 
heat resistance. 

SOLUTION: The polarization plate is constructed by arranging the polarizing layer composed of 
a coating film of a lyotropic liquid crystalline dichroic pigment or of a lyotropic substance 
containing a dichroic dye on a film composed of a norbornene resin and exhibiting ^0.05% 
degree of shrinkage on heating at 80° C for three hours. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polarizing plate which consists of a norbornene system resin, prepares the polarization layer which 
becomes the film whose contraction when heating at 80 degrees C for 3 hours is 0.05% or less from the dichroism 
coloring matter of lyotropic-liquid-crystal nature, or the coating film of the RIOTORO pick nature matter of 
dichromatic-dye content, and is characterized by the bird clapper: 

[Claim 2] The polarizing plate whose photoelasticity coefficient of the film which consists of a norbornene system 
resin in a claim 1 is less than [ 4.5x1 0-12m2 and S2/kg ]. L? 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] : ■ . 

[Field of the> Invention] this invention is excellent in thermal resistance, and relates to the suitable polarizing plate for 

formation of a liquid crystal display etc. 

[0002] 

[Description of the Prior Art] Conventionally, the polarizing plate which supported the dichroism coloring matter of 
lyotropic-liquid-crystal nature or the coating film of the RIOTORO pick nature matter of dichromatic-dye content with 
the film which consists of a triacetyl cellulose or a polyethylene terephthalate was known (a ****** No. 51 1 1 09 [ eight 
to ] official report, WO 97/No. 39380 official report). From the polarization layer being upwards excellent in mass- 
production nature, and excelling also in thermal resistance, with the polarizing plate which consists of a polarization 
film which carried out orientation of the iodine etc. into the polyvinyl alcohol system film till then, as for this, 
endurance is insufficient and it is expected to the use with which practical use cannot be presented. However, when 
practical use was presented under the temperature of about 120 degrees C, there was a trouble of the crack of a crack 
etc. having arisen in a polarization layer and not bearing practical use, 
[0003] ~ 

[The technical technical problem of invention] this invention makes a technical problem development of the polarizing 
plate which is equal to practical use also under the temperature which is 120 degrees C that it is hard to produce a crack 
in a polarization layer under an elevated temperature, and is excellent in thermal resistance. 
[0004] ' \ : ' 

[Means for Solving the Problem] this invention consists of a norbornene system resin, and the polarizing plate with 
which the contraction when heating at 80 degrees C for 3 hours prepares the polarization layer which becomes the film 
which is 0.05% or less from the dichroism coloring matter of lyotropic-liquid-crystal nature or the coating film of the 
RIOTORO pick nature matter of dichromatic-dye content, and is characterized by the bird clapper is offered. 
[0005] 

[Effect of the Invention] According to this invention, the polarizing plate which is equal to practical use also under the 
temperature which is 1 20 degrees C that it is hard to produce a crack in a polarization layer under an elevated 
temperature, and is excellent in thermal resistance can be obtained. This is because the film which is hard to contract 
under the above-mentioned elevated temperature was used. That is, in order that this invention persons may conquer 
the crack problem of the above-mentioned polarization layer, while repeating research wholeheartedly, the crack 
problem does not originate in a polarization layer, but a crazing problem is conquered by use of the norbornene system 
resin film which studied and described above resulting from contraction of the film which supports the coating film. 
[0006] 

[The operation form of invention] The polarizing plate by this invention consists of a norbornene system resin, and 
consists of what prepared the polarization layer which becomes the film whose contraction when heating at 80 degrees 
C for 3 hours is 0.05% or less from the dichroism coloring matter of lyotropic-liquid-crystal nature, or the coating film 
of the RIOTORO pick nature matter of dichromatic-dye content. 

[0007] The contraction when heating the norbornene system resin film which can be used preferably at 80 degrees C 
for 3 hours is 0.03% or less of thing above all 0.04% or less. Moreover, it has a desirable photoelasticity coefficient 
less than [ 4.5xl0-12m2 and S2/kg ] and that it is a norbornene system resin film not more than 4.3xl0-12m2 and 
S2/kg above all. If a photoelasticity coefficient is large, the linearly polarized light which minded the polarization layer 
with the phase contrast that it is easy to generate phase contrast will elliptically-polarized-light-ize, and degree of 
polarization will fall. Although film ** can be suitably determined according to support intensity etc., especially 
generally it is set to 5-100 micrometers 1-150 micrometers above all 200 micrometers or less for the purpose of the 
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formation of thin shape lightweight etc. 

[0008] As the dichroism coloring matter of lyotropic-liquid-crystal nature, and RIOTQRO pick nature matter of 
dichromatic-dye content, one sort or two sorts or more can be used for the proper thing of use by formation of the 
polarization layer by the conventional coating method, and there is especially no limitation. Incidentally, as an example 
of the RIOTORO pick nature matter of the dichromatic-dye content, what is depended on WO 97/No. 39380 official 
report is raised, and there is commercial elegance, such as a tradename:LC polarizer (product made from Optiva). 
[0009] On the other hand as an example of the dichroism coloring matter of lyotropic-liquid-crystal nature, the water- 
soluble organic coloring matter expressed with formula;(chromogen) (S03M) n is raised, a chromogen consists of azo, 
a poly cyclic compound, etc., mesomorphism is given, a sulfonic acid or its salt gives water solubility, and this shows 
lyotropic-liquid-crystal nature as a whole (****** No. 51 1 109 [ eight to ] official report). The compound incidentally 
expressed with following formula (1) - (7) as the example is raised. 




€ 



0 




I 11. 



II 

0 



-<S03M) 2 



[001 1] In the aforementioned formula (1), Rl is hydrogen or chlorine and R is hydrogen, an ajkyl group, ArNH, or 
ArCONH. as an alkyl group - a carbon number ~ 1-4 things - a methyl group and an ethyl group are desirable above 
all, and the phenyl group which is not replaced [ substitution or ] and the phenyl group which replaced the 4th place by 
chlorine above all are desirable as an aryl group (Ar) Moreover, M is a cation and the ion of the first group metal like a 
hydrogen ion, Li and Na, K, or Cs, an ammonium ion, etc. are desirable (it is below the same). 
[0012] 
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[0013] The aforementioned formula (2) In - (4), those with a thing to which A is expressed with a formula (a) or (b), 
and its R2 are [ the aryl group which is not replaced / substitution or / and n of hydrogen, an alkyl group a halogen or 
an alkoxy group, and Ar ] 2 or 3. the aforementioned alkyl group ~ a carbon number - 1-4 things -- a methyl group or 
an ethyl group is desirable above all, and a bromine or chlorine of a halogen is desirable moreover, an alkoxy group — 
a carbon number - 1 or two things — a methoxy machine is desirable above all and the phenyl group which is not 
replaced [ substitution or ] and the phenyl group of an aryl group which is a methoxy machine, an ethoxy basis, 
chlorine, or a butyl about no replacing or the 4th place, or replaced the 3rd place by the methyl group above all are 
desirable 
[0014] 



Page 3 of 4 



S03M 



(5) 



0 

►ft 

N GH3 

■ •-i 
N 



CONH 



KNOC 



J n 



SO3M 



[0015] As for n, in the aforementioned formula (5), 3-5 are desirable. 
£0016] 
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[0018] The above-mentioned formula: (chromogen) (S03M) The organic coloring matter expressed with n shows a 
liquid crystal phase stable at the chromogen, and dissolves it in the water-soluble organic solvent like water, an 
acetone, alcohol, and a dioxane. 

[0019] Formation of a polarizing plate can be performed by the method of coating the solution in which one sort of the 
dichroism coloring matter of for example, lyotropic-liquid-crystal nature or the RIOTORO pick nature matter of 
dichromatic-dye content or two sorts or more were dissolved and whose solid-content concentration is 1 - 30 % of the 
weight, for example with the proper coating method on which shearing force, such as a doctor blade method and a wire 
bar coat method, acts on a norbornene system resin film etc. In this case, orientation of the dichroism coloring matter 
etc. can be carried out with the shearing force at the time of coating, and the orientation solidification layer shows the 
polarization function of dichroism. Although polarization layer thickness can be determined suitably, especially 
generally it is set to 0.2-5 micrometers 0.1-10 micrometers above all 15 micrometers or less from points, such as thin- 
shape-izing, and a polarization property, endurance. 

[0020] The polarizing plate by this invention can be preferably used for formation of a liquid crystal display etc. It can 
also use as an optical member of proper structures, such as a gestalt which prepared the adhesive layer in one side or 
the both sides of a polarizing plate on the occasion of the practical use for the purpose of adhesion with other members, 
such as a liquid crystal cell, and a gestalt which carried out the laminating to more than two-layer [ of an optical layer 
with a proper phase contrast layer etc. / one layer or two-layer ]. Although the method which carries out a laminating 
separately one by one in the manufacture process of a liquid crystal display can also perform the laminating with 
optical layers, such as a phase contrast layer, it has an advantage, such as excelling in the assembly efficiency of a 
liquid crystal display that it is hard to produce the variation in the quality by gap of an optical axis etc. from carrying 
out laminating unification beforehand. 

[0021] Proper things, such as acrylic, a silicone system, a polyester system and a polyurethane system, a polyether 
system, and a rubber system, can be used for the aforementioned adhesive layer, arid there is especially no limitation. 
Proper additives, such as a bulking agent which consists of the resins of a natural product or a compost, a glass fiber, a 
glass bead and a metal powder, other inorganic powder, etc. if needed, a pigment and a coloring agent, and an 
antioxidant, can also be blended with an adhesive layer. Moreover, it can also consider as the adhesive layer which is 
made to contain a particle and shows optical diffusibility. 

[0022] In addition, the proper thing used for formation of liquid crystal displays, such as an acid-resisting layer, others, 
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for example, an anti -glare layer, transparent protection layer and an antistatic layer, an optical diffusion layer or an 
optical diffusion control layer, an improvement layer in brightness, and a reflecting layer or a transflective layer, can be 
used for the aforementioned optical layer. [ layer / phase contrast ] Moreover, each class, such as the above-mentioned 
optical layer, can also give ultraviolet-absorption ability with the method processed with ultraviolet ray absorbents, 
such as for example, a salicylate system compound, a benzophenone system compound, a benzotriazol system 
compound, and a cyanoacrylate system compound, a nickel complex salt system compound. 

[0023] Formation of the liquid crystal display using a polarizing plate can be performed according to the former. That 
is, although a liquid crystal display is formed by assembling suitably component parts, such as an optical layer a liquid 
crystal cell, a polarizing plate, and as occasion demands and a lighting system, generally, and incorporating a drive 
circuit etc., in this invention, using the polarizing plate by this invention, there is especially no limitation and it may 
apply it to the former correspondingly except for the point of a liquid crystal cell prepared in one side at least. 
Therefore, a liquid crystal display with the liquid crystal display which has arranged the polarizing plate on one side or 
the both sides of a liquid crystal cell, the penetrated type which comes to use a back light or a reflecting plate, and a .. 
transflective type reflecting plate for a lighting system, proper reflected type or type both for reflection / transparency, 
etc. can be formed. Moreover, what has TN type, a STN type, a TFT type, a ferroelectric liquid crystal type arbitrary 
also about a liquid crystal cell, etc. can be used. 
[0024] 

[Example] After coating the lyotropic-liquid-crystal solution (the product made from Optiva, LC polarizer, 16.7 % of 
the weight of solid-content concentration) of example 1 dichromatic-dye content with a wire bar (No.5) on a 
norbornene system resin film (the product made from JSR, ATON) with a thickness of 50 micrometers, it was made to 
dry at 40 degrees C, the polarization layer with a thickness of 5 micrometers was formed, and the polarizing plate was 1 
obtained. 

[0025] Replaced with the example of comparison 1 norbornene system resin film, and the triacetyl-cellulose film (the 
Fuji Photo Film Co., Ltd. make, TD-80U) was Used, and also the polarizing plate was obtained according to the 
example 1. 

[0026] Replaced with the example of comparison 2 norbornene system resin film, and the polyethylene-terephthalate 
film (Toray Industries, Inc. make) was used, and also the polarizing plate was obtained according to the example 1 . 
[0027] After leaving the polarizing plate obtained in the evaluation examination example and the example of 
comparison under 120-degree C atmosphere for 120 hours, appearance observation was taken out and carried out, 
thermal resistance was investigated, and the result was shown in the following ?*. In addition, the contraction and 
photoelasticity coefficient when heating for 3 hours at Tg (glass transition temperature) of the film used for the support 
base material and 80 degrees C were also shown in the table. The contraction carries out the arithmetic mean of the 
contraction in each direction of MD and TD about the sample of 100mm angle. 
[0028] 

Tg (degree C) Contraction (%) Photoelasticity coefficient ** Heat A sex Example 1 169 0.02 4.1 Good ** Example 1 
of comparison 69 0.1 1 5.0 Crocodile and it is in a polarization layer. Example 2 of comparison 92 0.14 50 Crocodile 
and it is in a polarization layer. * : The unit of a photoelasticity coefficient is (x 1 0- 1 2m2 and S2-/kg). 



[Translation done.] 



